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towers to aeh i eve "free" e.ee l i ng in low
humidity clim.tes under moderate eoolinl
load eondi eteee ,

2) A new code-word va Iue for LIGHTING-TYPE
h.s been introdueed to simulate recessed.
but non-vented fluorescent lamps (REC­
nUOR-NV) .

3) A IUtehed p.-ir of e ede-wc r ds have been
provided for the OIAGNOSTIC cOlllMand. The
debult is LIMITS, which meanS the pub­
lished lilllits Ire in er reee , a nd the
Iltern.tive is NO-LIMITS, which a l l ov s the
brlve u.er to enter VI lues of keywords
outside of the published range. There i.s
rei son for cau t i cn , e i nee seee of the lim­
its represent the bounda r i.e s beyond whieh
the IIgorithlllS are not Ippliclble.

4) It will be pOlsible to hive custom weight­
ing bctors cslculated .utOlllatit.-lly in
LOADS without I separate LIBRARY-INPUT
LOADS run. This future is described in
the Irticle Itlrting on plge 2.

5) The puk 10ldl tl1culued by LOADS at a
conlt.nt temperlture Ire not always
Ippropriate for si~ing equipment. In
OOE-2.14 the ZON! keyword SIZING-OPTION
lilt equal to the codeword ADJUST;'LOA:lS
wi 11 correct the puk load' for DESIGN­
COOL-T Ind DESIGN-IiEAT-T being different
frOlll the LOADS TEMPERATURE. ccrr ec t ions
Ire iliad. for elltternll wall exehlnge,
intern.-l wall exchlnge. Ind i nf Ll t r a t i on .
Thil option also Illows the DESIGN-COOL-T
and OESLGN-HtAT-T to be specified in
unconditioned and plenulll zones (estiuted
winter Ind lUIfIlIler design temperuures) in
order to allow for increued conditioned
zone siting to hind te tuns fer frOlll these
space' Icross internl1 walls. This
future will be described in de t a i I in the
next issue of the 00E-2 USER NEWS.

6) A new keyword, CRANKCASE-KAX-T, hIS been
introduced in the SYSTEMS c~nd to indi­
Cite the outside drybulb temper.ture above
which the cr.nkc'se he a t e r does not
operate for OX. air-cooled systeills.

1) There u. twO new SUMMARY REPORTS in
LOADS, LS-E Ind L5-F, which Ire explained
in the .rticle beginning on page 4.

8) Silllilirly, there Ire two ncw S~~RY

reporu in 5YSUMS, SS-1 Ind SS-J.

9) The progr.tr1 will now work south of the
equltor, where LATITUOE is negative.

In deve l opeen t for 00E-2.111 are boc a
vented Ind non-ve nt ed TrOlllbe Will silllul.ations,
I resident ill eVIPorative cooler ecde L, and a
silllulition giving credit for dlylighting.

The QQf:1 Veri!ic.tio~ Project, ~
!. !I!..terilll Report h.. recently been
published and i. nOli I.vl.ilable
through NTIS. To order, tee the hick
page of this iuue for the .ddrell
and phone nuebe r of NTIS.

The DOE-2 Uler Coordination Office is
conducting • survey entitled the
"Building Energy Anllyst Inquiry".
Hore inform,ttion .nd • te.r-out sheet
containing. form for .dding n.llIes to
the ~iling list Ippe.r on plge 15.

BULLETIN BOARD

The finll Iniel. in the series of
energy oUullyslll of nlected published
bui Idings by Vhdilllir lIujln.e
appured in the April 1981 iuue of
P]~_~sive Architeeture. A review
of the first yell'" prolr.1Il u.ina
00E-2. l IccOlllplnies the utiele.

ooE-2.1A COKPLETION

The OOE-2.1A Illodifi.eltion tlpeJ were 'lint
at the end of H.y to the Nuion.l Energy
Softw.re Center for testina Ind proeessinl in
preparation for release to the public. The
documentation updates Ire nelrly tOlllplete Ind
wi i 1 be lent to the printer in the ne.r
future. lOh.t this me,ns is thlt DOE-2.1A
should be Iv.il.ble sometime this su~r.

The new futures in DOE-2.IA, other th.n
bug-fixes abou t whith we have told you and
program massagllS to upgrade the quality of
some algorithms, .re few and relltively Illinor.

1) It is now possible to silllulate strainer
cyc l e and therlllo-cycle beh.vior of cooling

Itell:

Item:

III telll:
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AutOMATIC CUSTOH WEIGHTING FACTORS ,

A new Ie a t.re e Ln ooE2.IA s imp l i f i e a the 'Ise
,:,f Custom ·"eighting Factors rcvr r. \oihenever
FL,lnR-\oiEI~HT .. 0 is specified for a SPACE or a
S? ..H:'>CIHlDlTIuNS in INPUT LOAOS, th.. C\tIFs for
r h i e ~j:lace witt he automatically ca l cu l a r ed and
j:las~~d to L0ADS and SVSTEMS where they are used
in the ea l cu l a r i on of 101ld!, extracti.on rates,
lind spec e t ernpe r a r ur e s . Pr ev i cu s l y it was
nec .. uary [0 make '" se pa r a t e LI8RAjl,Y-L~PUT

Lc.1ADS run to ge ne r at e and store r he CWFs in a
l i vr a r y for later use. This c e n still be done,
b'lt "lost u~"r~ will probably want to use the
new a u r o-na t i c fe a tur e since it requires leu
i nput .. f fc r t with a (~"lIatl) decrease in BOL
exe cnt ion r ime . ~ote hoveve r that the BOL exe­
cur i cn t ime in 11 r egul a r LOADS run will now be
i nc re a sed .

As i'l previous versions of ;)I1E-2, the pro­
g r arn will '.lse pre-calculated ASKR,l;F. ve i gh c i ng
factors (A;.;Fs) for any space wieh F·LOOR-·.JEIl~IH

> 0 a s s i gned to t e . However, the ,\,WFs were
c ompur ed for a p r o r o t yp i c a l space (II 101ltll­
facing office mod'JI"I) with a geometry and con­
struction wftich might or mi gh r not be a good
representation of the bui l<lillg ZOI'lp.s the user
va nt s ec ",odf!l. CWFs, on t"lO! oeloter hand , ~r~

t a i Lor ed t o th~ specifics of the ~p~ce;,;t Iota nd.
rhe C:"fs can, t he r e fo r e , be e xpe c t ed to giv~

be c t e e :~clri",llin~ nf the tlot .. rmal st'lr~g~ .. f fe c t s
of t"1<! bwi.ldinll 'l\.1~~. [n pe r t i cu l ar , ehe si.z~

:ln~ ~i'lle "f o c cu r r unc e of 've a t i-tg '1nd c~oli'lg

Ic'J..-! ?<!.1ks, j nd t'l<! cor r e sponding p<!ll.k e xr eae­
tLOIl r1t~~, of'! 'I'lore ac cu r a t .. ly det"r",in-rl,
vb i c b hJ.~ i",;:>or~lnt iwp li c a t i cn s for I-!v.II,C ~ys­

t em cs i ei ng .

floors, of tell contribute substalleially t c
t he space thermal mas s .

4) Use the f"!.l..! area of underground walts a nd
floors, not just tile pe r i ee t e r area. This
is especially important for s l ab-r orr-g r ade
s t ruc tur e a where most of tile thO!r'llal ma~~

could well be i n t he slab. To avc i d
unr e.a l i s t i c a l Ly high he~t r r an s fe r to ene
gr ound ....hen t be ful l slab a r e a is u se d , a
new keyword, U-EFFECTIVE, has been added to
the iJ~OERGROU"'D-FLOOR CO'llmand. It W'Jr"s as
follows: if t he UNDERGROUND-FLOOR i s
desc r i bed as delayed (as it sho'Jld be for
C"Fs) and if TJ-~FFECTIVF. is input, then the
response factors for chis surface will be
used in the C;;F calculation, bue thO! heat
tr~n~f"lr in LOAOS '<'ill be calculated as

(u-EFFECHVE) 1l' -r * erG - TR),
....her'!

Thl!l'"ef"re, if the uSf'r i.~ s t a r ti ng fr"m a
L(l4.0S input where the f,lIt If-v;,;!"", ~TT' of

til" 1.''lD~:~GROI)ND-FL(I(\1l. w'u us.. d, .,long with
a pe e i-ne t e e a r ea , "-p, t h.. n: Ap ~hn"lrl 'le

c hange d to A.r ; J. del.ll.yed c one t r-rc r i on
s hou l d be assll!:ned; and an e f f ..e t i ve u­
valu!! ~ho1Jl"! ee input, 'lS cl1c,i1"lt~<l fl'"ol1\

Foll'l""i'll; a r e so"!'! g·,i'ielin.. \ f,r 'lSi'lg the
l:ltmnJ.tlc C",iF f e a tur e Ln n:I'Ur Lil.o\~5. (See
llso thf! d'lcum.. ntll.tion on generati'lR r~fs <.Ising
:..r~Ii,A!l.y-[~pur :",lAas: DOE-l.l Reference 'lanua I,
;:>. III.,\,.tl-lO: DOE-2-:-llis;rs·(:~i~e-;- ~-;ct{-;n

10: and :!1f! JOE-2 ItS-Eli" iE';"S:- Voi':--I, -'0. 2,
AU;;IJsc, lq~f), p. 15-1-'l. Thl!' ph?~icll.l "''''Il.'1i'lg
~: ·...eii:hting f ac t o r s i s di\c'J\~"d .,n ;:>. \f}-IJ
cd t',e '1(\E-1 ':'..::.e_r:.! Guide.)

1) To 5I,e~ C'~'Fs, specify FL~R-'JEIGHT .. 0 f;lr a
SPACE c e SPACE-CONDITIONS. t r I'"LOOR-';lEIGIiT
> 'J ...\:~·Fs will be used. 'li:O:l'lg C:orfs and
.-\·~'Fs i!\ t he same r-un is al l cve d .

:1 ~ake all E)(n:ll.I0~-''''ALLs, I~T'::IIII)R-;J."LLs,

an~ '_'''OERGRQUNJ-FLOO!h delayed. If a sur­
fac<! is qu i c k , i t s t he r-aa l ",ass .. ill not be
J.tC"'lI~ed for i.n eh". C·"F c;al~ulJ.tion.

3ee.]'.lsf! ~'1e r~s?onse-fac~;)r calcu12~hn f"r
':.:l.l;.-ed <·,rflces is e:<;l"lIsiv~, users ar ..
J.d\"i.<!d ,::> '.lSe li'lf3ry '<'all1 J.S "lu:!1 as
;)Js,ib:<!.

" In exining i npnt .-l"!~ks, p"':' s pe c i a l Ht"n­
tion to ,,!uick !~r.;ll.l')~-'''''-LI.1 ,... i~"I ;.r-vah~

chosen to be large ('J > (I. 709 ~t'J/ft:'-h-"n

to account for '1e;,;t e x cha ng e due to a i r
eoveme nt tllr"ugh openings in t"e ,<,,,ll. "ll'"
C:orFs, an ad d i t i ena l !'HEll.[I1I1.-WA1.1, ollo'JI'! ~~

e nt e r ed i{-;;-a-ct<-;&"l va l I (as »p pc s e d t n 1'1
i eag i ne r y pe r t i ti o-i) s e pa r a t e s C'U' ~"n....
The a ad i t i oaa l 10',,11 s ho-r l d be d.. I'y.. d an"
i t s lr"!a s houl d 'le e xe tu s ive of ope n i-ig s .

The l"f!sule .... i11 'le thl!' f oll ovi ng . T'1e 'lri­
gillal wall will e f fe c t ?nly the ",r­
temperature Io/eighti"g factor ealcu l a t i o n ,
The a d ded waU will participate 1n t"l ..
detil-iled ther'll.1 b.tJnce c!lc'llltion :"tllt
produc"s e!1e ocher ""eighti"l! rll.cton (i.'! ..
t!1e solar, ligftting, ileoplelequi;ll""nt, ~n1

conduction •..eighti"lg h:ctelrsJ. Bot' ·...a!l~
will =ontr~~ute to hea~ ellCfta~~O'! i~ L(I"JS.

J1 l",p'J: all ,)~ ~"t<! b;lu;ldi;lg surfaces ·,E a
,~ac<!. This incb:!es interior ""aIls,
:!,J'Jr.,lnc1 c<!i1i:lgs acr,lSS ....hi~h t!':er<! is
:l~~li~~'l:<! h ....I: tr.]ns~~r. 5u,;;e: sCJr~Jces

~,,<\:~.'=".,t ... t>oJ :~e raJi-ition bJ~Jnc<! ·..hiell
'; "..,r~ ,r", ... d ,:\ cl:,;;ulati.ng :he C:':Fs .
.-l,:"". iClt.<rior ,~r~l,;;e,;, :larticu~.ir~y

-~-

6) T~e approac!1 to specifyi~@: S0LA!l.-'RAC"!"["-;s
is ~omewhat d~fferent in DO::-2.1":



I} If no SOLAR-FRACTIONs are input for a
SPACE, then the program wi 11 assume
that 60% of the incoming solar radia­
tion is absorbed by the floor; the
reuining 40% will be distributed to
the other surflcu (excluding windows)
Iccording to surface area. If there is
no floor, the full 100% will be distri­
buted according to .udace Irea. Note
that unle.. TILT· 180 i ••pecified for
In UNDERGROUND-FLOOR, it will not be
considered I floor in the CWF calcula­
tion. (The default value for TILT ill
90 0 for UNDERGROUND-FLOOR.) Similarly.
if an INTERIOR-WALL i, a floor in the
space in which it ill defined. it should
have TILT 180; if a ceiling, it
should have TILT. O.

This 60/40 split should give reasonable
solar weighting f,ctor. for m05t situa-

tions. Since no SOUR-FRACTIONs need
be input in this case, it is the eos c
convenient approach to use.

b) To override the 60/40 .plit of SOUR­
FRACTION_, the user can explicitly
specify all of the SOUR-FRACTIONs, or
just some of them. In the latter case.
the program will aum the ones that are
specified and distribute 100% minus
this sum to the other surfaces. Thus
one could input SOUR·FRACTION • 0.7
for the floor and have the program dis­
tribute the remaining 0.3 to the wlIlls
and ceiling.

1) The WEIGHTING FACTOR SUMMARY REPORT shows
the weighting factors for each space.
whether CWF or AWF. To get this report.
,pecify VERIFICATION (LV-K) in the
LOADS-REPORT command.

-3-



00£-2 USER :-;E ....S

00E-2.1 OUTPUT REPORTS

One of the advantages of default vslues for
key ....ords is that they substantially reduce the
amount of i npu t required to simulate a build­
ing. One of e he i r disadvantages is that the
hasty user, who allows many key ....ords to
default, may ~nd up in effect madeline a build­
ing which is different from the one desired.
Seemingly the safest keywords to a t Ie.... to
aefault are those which specify which output
reports should be produced. These do not
affect the simulation of the builaing and, con­
seqcenc Iy , appear less important th.n the other
keywords. If the user is interested only in
total energy use and is satisfied th.t the
building is bei~g sdequately modeled, this
practice is harmless enough. The yearly or
monthly energy value. can be recorded arid the
conclusions drawn. A problem arises, however,
when things do not go as anticipated. Then the
user must move i.nto a diagnostic mode of
enquiry and for this purpose must have avail­
able to him or her the data which ....ill point
Out t!le source of the surprising results. The
practice of asking only for the default reports
under these circumstances leads to frustration;
the information ....hich is required simply is not
available.

Obviously, a c ompr cmi s e must be made
bet ....een being over .... helmed by excessive output
and being starved for diagnostic data. To
as s i s t the user in deciding which reports to
request. the following sut'llll'lary has been
developed, along .... ith a modeling strategy.

Each simulation pr0gram has its own reports
and, .... ith judicious use, these can be requested
a!'la r ev i e....ed in order before going on to the
next part of the simulation. It is recommended
that the use r make us e of the ability to store
the intermediate ou t put files, so that a suc­
cessful l"OAVS run, for example, need not be
repeated, ....hile ~ne is getting SYSTEMS in
order.

~

The default report for LOADS is LS-O, the
3uilding :-tonthly Loads SU!IlIIlIry. This report
gives Ear the whole building the summed monthly
heating and cooling l ced s , along .... ith the out­
door temperatures and the date and time of the
coincident building peak in each month. It
.3150 gives the monthly sum and peak electrical
loads !rarll ~he data i npu t i.n LOADS. What it
does not tell the uee r is the peak heollting and
cOl'll"g lo~d for each individual tone (LS-A),
cf-e breakdown of ~he peak load among the vari­
cc s "uilding components either for the indivi­
dual zone s (:"S-9) or for the building as a
·..hole (loS-C). rn pa r t i ccl a r , I.S-0 provides no
inLJf'T\aCion.H all about unconditioned or p1e­
:lUtll e cne s (if they are specified with ZOSE-TYPE
.. :'::-;C:).'IDrTrO.'lD). If the :Ilonthly and ye a r l y
c)~.'I15 d a ao t s e em intuitively reasonable, the
'"s~r ...ho eaae s only ~he default report .... ill
'ieve no 'i i n t a boc t ....here the problem lies. As

pointed out in the lase issue of USER SEWS, the
verification reports e en b. used to validate
that the input was as intended, but they cannot
indic.te what the effect of that input will be
on the 10olld,. Perhap. the large hutina loads
are the result of an overestimated infiltr.­
tion, and the s1ll&11 coating load is a conse­
quence of forgetting to input a liaht schedule
in one of the zones. These errors can be
detected by scanning the LS-B or LS-C reports,
which give the contribution of the building
<;l,IIIlp"nt!ntS Cu c ne pea It load. An even more
aetalled description of the building components
will be av,ailable in DOE-2.I." wheu new
reports LS-E and LS-F provide monchlr and
annual contributions to the zone and bUllding
loads, respectively, frOlll each of the building
components. If the user w.nts to calculate the
siu of the aVAC equipment for input to SYS­
TEMS, these other reports will be useful.

The above considerations suggest that the
use r obtain all the SUMMARY reports in the
first rCln; check to see chat the simulation is
understood to this point; make a new run,
requesting only the LS-O report (i.e., delete
the LOADS-REPORT comllllnd); and store the
results of this run.

SYSTEMS

Once the LOADS run seems acceptable, the
input to SYSTEMS can be finished and executed.
Again, if only the default reports are
requested, i.e., if no entry is maae for
SYSTEMS-REPORT, the only output loIi II be the
SV-A and SS-A reports for elch SYSTEM command
entered. Unlike the LOADS verification
reports, SV-A does not simply echo the user
input, but reflects the results of Iny sizing
calculation pe r fo r-aed by the SYStEMS program,
b.sed on the loads and the d.tl provided by the
user. The user should r ev'i ev these results to
enSurl that they make sense for the system that
is to be modeled. The other default report
(SS-A) .... ill be described below.

The v.rious SUMMARY reports in sysrE~S can
be divided into three groups: those t~at aeal
.... ith individual systems (SS-A, SS-B, SS-C, SS­
H, 55-I, SS-J), those that treat the behavior
of the zones and the e e i Is or ba sebce r e s
loc.ted in the zonlS {SS-F and SS-el, and those
th.c describe the totals for all the systems In
a single PUNT-ASSIGNMENT (55-0 and 55-E).

Judiciously choosing, '!Iccording to the type
of system, as many of these reports as are
appropriatl for the first runs of the SYSTE."lS
progralll ....ill allow the user to track do ...."
e r r onecu e input when the SS-A reports yield
surprisin. nUlllbers. Having r e a s s c r ed oneself
thlt the numbers m.ke sense, the SySTEMS output
can be stored, the PLANT input compLeted, and
Chen run.



Svstem-Level Reports

The SS-A report (the default SUMMARY
report) provides, generally, the monthly energy
loads for cooling, heating and electrical
operation being passed to PLANT for each' system
input by the user. For OX systems (RESYS, PSZ,
P!1ZS, PVAVS, PUC) only a utility load is
passed to PLANT and SS-A provides only parti.l
i nfc e-ser i cn , For example, the heating energy
shows up as ae r o! To get a picture of the
heating performed by these systems, one must
look It the SS-S and SS-H reports. The SS-8
report shows the heating done by zone coils (or
gas or oil furnaces), basebuards, and preheat
coils is sUlllllled for all zones in the system.
Thh report also displays the cooling done by
zone coils as in TPIU, FPlU, TPrC, ;prc, HP
type systems. The cooling supplied by natural
ventilation in the RESYS system is reported
under the zone cooling column in this report.
For only this system, the entries under PRE­
HEAT COIL ENERGY are the electrical inpuc (in
BTU) for the furnace fan when the furnace is
runni ng.

Although the SS-A report includes informa­
tion on the total electrical energy used for
heating. cooling, fans, this infornation is
aggregated with the e le ecr i ea I loa.ds pISsed on
from LOADS for lights and equipment. The
detailed information on the c cns umpt i on by the
HVAC equipment is given in the 55-a report.
This report lists the 1II0nthly total and peak.
consumption for fans, furnace fuel, electric
heating, and electric cooling. The furnace
fuel column ",ill be used oni y if the furnace
simulation in SYSTEMS is requested.

When one is using a systelll that has both
heatin~ and cooling available at the sallie tillie,
there is the danger that energy is being wasted
by heating air that the systelll h.as .already
cooled. This information is given in the SS-C
report which describes 1II0nth-by-month the total
number of cooling, heating, and concurrent
cooling-heating load hours, as well as, the
heating and electric. 1 load at the dille of the
cooling peak load for the system.

There are two new SYSTEMS report! in DOE­
2.1A. These are SS-I and SS-J. The first
reports on a monthly basi. the total sensible
and latent cooling. In addition to these
monthly totals, SS-I report! the 1IlIximum cool­
ing load in the month, the sensible heat utio
at the 1IlIximum load and the day and hour of the
maximum. SS-J present! an hourly report for
the days cont.ainin8 the maximum cooling (sensi­
ble and latent) .and maximum heating load•. The
outside ve tbu l b and dr-ybu l b temperatures .are
g i ve n hourly along "ith the cooling load and
the heating load, respeetively.

Zone-Level Rep~t~

If one wants to know how well the system
It'al siied, it is necessary to know how well t he
temperature set-points are kept. It eev a l so
be i rapcr t an t to know wh.at eontributi~n the
baseboards made to eee t i ng the heating load.
The S.!>-F report provides i nfo rraa r i on on the
heat extr.aetion and addition loads in the zone,
the heating done by baseboards in the zone, the
temperature extremes in the zone during condi­
tioned (fan ope r-at i ng ) hours and the number of
hours the zone is either under-heated or
under-cooled (Le., outside twice the throt­
tling unge). The last information often
reflects how "ell the system is able to meet
the start-up loads in the morn ina.

The SS-G report displays for the zone level
coils, the same infonoation as appe a r s in the
SS-A report for the entire system, i.e., a
monthly total heating, eooling, and electrical
energy consumed. The total of the values 1n
the SS-G reports for all the zones in a system
should yield the values printed in the S5-A
report.

PLANT-ASSIGNMENT-Level Reports

The SS-O report (which is printed first in
the output, since it is the over.all summary for
all the systems) is the monthly loads summary
for the entire plant, Le., the sum of all the
svstems-Ievel (SS-A) reports. This report
specifies exactly what loads are being pa s sed
to PL.ANT to be met there. For OX systems onl.v
an electrical load will appear here. For other
system types there will generally be both a
cooling load and a heating load being passed to
PLANT.

The SS-E report summarizes for a I I the sys­
temS combined the infofllloltion given in the
individual SS-C report for e.ach system.

In addition to the PV-A verification
report, which silllply records the sizes of the
various equipment entered into the simulation,
the default reports provided by the program .are
the PS-A, PS-B and the PS-D reports. These
reports provide in turn the following informa­
tion:

PS-A A bre.akdown of montllly energy loads and
fuel use by end use, i.e., total heating,
cooling, and electrical loads; recovered
energy and wasted recovered energy; heat
and electric input for cooling; fuel and
electric input for heating; fuel input
for e l ec t r i e i t v ; tout fuel input; total
"""'10' ",""g ott the site; and, fi.nally,
tne total energy used at the source.



~OE-2 ~SER NE~S

PS-B A monthly summary by fuel or utility type
of total energy and ~elk energy deraand ,
along with the dlly and time at which the
peak occurred.

PS-O A summary showing for each type 'of equip­
ment what fraction of the load that wa,
met by that type of equipment and what
fnction of the load was not met. by the
plant.

There is much about the perfonunce of the
PLANT equipment that is mining frOlll these
reports and that can be found in other reports.
For example, to maximize the energy conversion
efficiency it i s important that each piece of
equipment operate at its optimum part-load
ratio. The PS-C report shows the number of
hours each type of equipment opentes in each
10: segment of its part-load curve. The report
also sUlllllllrizes the llnnulll 10lld seen by that
equipment and the fuel or electricity used to
meet the load. By examining this report deci­
sions can be made about alternative choices of
numbers and sizes of equipment of each type and
about the k i nd of load management that wi 11
increase the cve rat t efficiency of operation.
Also use f c l for this purpose is the PS-H
report. This report supplements PS-C by pro­
viding the average operating ratio, the maximum
IUo!Id and the etee of occ ur eeee e , and the number
of hOl1r~ of operation for each size of that
equipment type for each type of equipment.

The practice of electrical utilities to
cha r ge in part bl~ed upon peak loads and/or the
time of day and the desire of engineers to find
ways to l(lwer the peak. requires knowing how
much 'JE the electrical load occurs at what hour
of the day. ... scatter plot of the number of
houn during the year of an electrical load in
each of 13 bins i.s displayed for each hour of
the day in the PS-G report. This chart is use­
f'JI ,...hen peak shaving strategies are being con­
s i de eed •

Assuming the user has enc eeed appropriate;
cost information for the equipment used, there
a r e two reports which summariu the life-cycle
energy, equipment and operating costs, The
ps-r report will summarize; the l i fe-ecyc l e
equipment costs for eac h type and size of
equipment installed. The PS-J report describes

the plant operation over the life-cycle of the
building, Included here are t he energy and
operating COlts for the entire life-cycle with
a year-by-year breakdown of these COIU
discounted in tern. of present dollars. This
report is essential, if the user intends to do
a retrofit study. The input for the BASELINE
cOlllllllnd in ECONOMICS is taken frOlll this report,

The last report in PLANT is the BEPS
report. Thil report lola. developed for the
Building Ener,y Performance Standards and pra­
vidl!l an attribution of annual utility and fuel
uee amonl the cateaories: .pace heatina. s pae e
cooling, standard RVAC lluxilliary equipment
(including fan. and pumps), domestic hot wlter,
auxiliary equipment associated with an active
solar systelll, lighta, vertical transportation,
and other miscellaneous equipment. It also
report. the total lite and scu r ce energy in
thouland' of Btu per square foot.

Afterword

for the most part this article hll treated
only the SUMMAR'! reportl. The VERIfICATION
report. Ihould not be overlooked as well.
These report. reproduce the uler'l input in a
different fot'IUt. Often glaring input errors
...i11 sho... up by perusing then reports. Having
input e r r or s that do not eauae a programmed
abort are the most i ns Id i ou e of the er r cr s ,
since they mean that the proaralll is s~mulating

a di.fferent building than envisioned by the
user.

The report! are generated by 00E-2 after
each simulation program. Thus the SYSTE~S

reports are assembled after the SYSTE~S simula­
tion hll gone through the entire RUN-PERIOD.
Thi, Mans that if the progralll is i nr e r eup t ed
or aborts durina SYSTEMS, for example, tne re
will be no ou;put reports for SYSTEMS.

Finally, the user ,hould look i.nto the use
of hourly reportl, especially when there are
re.ults thllt look Itrang_ in the standard
r e po r t s . By examining the approptiate vari­
ables over several dayl of si.lllulated behavior,
anti is often able to detect the effect of mis­
taken input or prognm deficiency. A. tater
article will discus' the hourly reportl.



fAN SIZING FOR VAY SYSTEKS

The underlying princ::iple thllt lellds to the
use of a variable air volume (YAY) system is to
ecve only that mau of air that is ;equired to
maintain space set-point eeepe eaeuee s . Such II
principle permits a savings, cOlllpared to con­
stant volume systems. of fin electrical energy
in addition to lowered heatina and cooling coil
loads. The de s i gne r duiru to choose a. fan
thlt will perform efficiently during most of
the operational hours. The peak flow-ute i.
to be detet1llined such that the peak coincident
load of the comlitioned space. i. just met by
the system. The minimum flow-rate ideally
would be detenllined either by the peak heatina
load or by the venr i lation requirement, but
qui t e often is set by the surge point of the
fan. Another consideration that affects the
minimum flow-rate selected is the load during
morning warm-up or cool-down. When the fan is
s i aed by the coincident pu.k (study state)
load, during a morning wat1ll-Up or cool-down
period all the ecne VAV ecxe s may be' wide open
and asking for more air (the non-coincident
flow-rate) than lIlay be available frOlll the fan.
Finally, the minimulll flow rate may be chosen
for reasons of moisture control. As the space
sensible load decreases, the air-flow volume
decreases. Since the space latent load does
not necessarily decrease by lin equal IImount lind
since the dehumidification process is tied to
the r e t e of air-flow ac r cs e the cooling coil,
the r el a t i ve humidity ill likely to increase.
If tht! r e La t i ve hue i d i ey increases to an unac~

cept abl e degree, the air-flow rate will have to
be increased to handle the moisture problem.

In DOE-2.l, the hour-by-hour behavior of a
VAY system can be silllulated quite well. How
well the program work. for II particular project
will depend upon how closely and c~pletely the
user-supplied data (or the program defaults)
describe the parameters of the system. thereby
ensuring that the issues mentioned IIbove can be
handled in a meaningful w.y.

If no flow-rate (ASSIGNED-CFK) has been
specified for a zone , the maximum flov-r.te to
the tone is calculated by the procram to be the
amount required to meet the peak .en.ible he.t­
ing or cooling load calculated by l.OADS and
reported in l.S-B. The minimum flow-rate to the
eene (or t he heating flo_rate, if there is no
reverse action) is calculated frOlll the mllximum
flow-race using HIN-CFH-RATIO, if this is input
by the user. Otherwise, the minimum flow-rite
is calculated as the lUximum of thaC required
to meet the ventilation requirement. (including
exhaust milke-up) and the peak heating load III
calculated in l.OADS. The sum of the ecne
design maximum flow-rate. i. the non-coincident
peak flow-rate.

If the user has specified a SUPPL'i-CFM that
is not equal to the non-coincident flow-rate
calculated by the program, the program will
adjust the cal cu Lat ed Illiximuftl tone flow-raCes
by a factor equal to the ratio of the SUPPl.'i­
CF~ And the previously ca l cu Lar ed non-

coincident flow-ratl:!. Thus if one wants r c
specify a coincident flow-rate (S~PPLY-CF~)

thAt is different frOlll the lum of the non­
coincident zone flow-rates, all the zone flow­
rates (ASSIGNED-CFI1) muH be specified. The
program will ensure on .n hourly basis that the
total flow-rate will not exceed the product of
SUPPLY-Cnt and HAX-Fol.N-RATIO. The va lue s of
MAX-FAN-RATIO .nd HIN-fAN-RATIO control the
r'nge of allovable flov-rates through the main
system fan. If the I1IN-CFH-RATIO is less r ha n
the MIN-fAN-RATIO (the fan surge po i n t }, the
program simuhtes II f.n bypass to maintai.n the
flow,

If the user does not specify a SUPPLY-CF~,

the program calculates one as rct t cve • If
there is only one system in the PI.ANT­
ASSIGNMENT an~ SIZING-OPTION is COINCIDENT (the
deh.ult for VAV .ystems), the progrllm uses the
building coincident peak loads calculated in
LOADS Ind reported in LS-C. In all other cases
the program musc use the ncrr-c o i nc i den t sum of
the tone pelk flow-rlltes. Ie should be noted
thaC the coincident load calculated by LOADS
may not be a very good value, and the user is
urged to check the r a t i c of the coincident to
non-coincident flow-r4tes for eee scneb Iene s s .
It. common error is that the calculated coin­
cident flow-r4Ce is far less than the non­
coincident flow-rate, resulting in a s i gni f i>
c4nt cool-down problem in the morning or a very
inefficient operation.

The dosing of the VAV box in each zone is
controlled by the Sp4Ce che r-ecs t a c . The pro­
gram IInumes that the VAV box is fully open
whenever the zone temperature is greater t han
or equal to the ve Iue of COOl.-TEMP-SCH plus 112
the THROTTLING-RANGE. It also assumes that the
box is Ilt its minilllum flow (:1IN-CF:1-R,;\T10)
whenever the zone temperature is less than the
value of COOL-TEMP-SCH Illinus 1/2 the
THROTTLING-RANGE. Unless a REVERSE-ACTION
themostat is specified, the flo_rate remains
It this minimufD throughout .nd below the heat­
ing throttling range.

If COOL-CONTROL is WAR.'1EST, the program
divides the throttling range around the value
of COOL-TE.'tP-SCH into two equal sub-ranges.
The top half is used to control the f Lov-tr a t e
and the bottom half i. used for II t empe r s t ur e
reset sign.l to the cooling coil controller.
If any zone is in the top half of its cooling
throttling range, the coil reset sign.l is ask­
ing for the coldest possible air. This e ns ur e s
that the volume is at its mirlimUIll in III acne s
before the coil temperature is allowed to float
upward and avoids controller oscillation.

If a value for MAX-HUMIDITY has been speci­
fied, the program simulates control of the
return air r e l a t i ve humidity at the s pe c i f i ed
set-point. This control ill accomplished ','
overriding the specified COOL-CONTROL metharlis:tl
and resetting the cold supply air t empe r a t ur e
downwards toward HIN-Sl1PPLY-!. If the supply
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It should have become apparent by now that
many of the potential control systems for VAV
systemS have conflicting action.. This is the
ca se in the real world and ill not ,imply I
defect in DOE-2. This being the case, it is
important to understand ~he i nr e r ac t i cn among
the control system,. A low !'iAX-H.I.JMIDITY can

If additionally. REVERSE-ACTION thermostat
is specified. the prolUIlI ,imuLates the VAV box
reopening to it. maximum •• the zone tempera­
ture fills through the throttling range sur­
roundinl the vllue of HEAT-TEHP-SCH. This
strltegy makes sense, of course, only if a
reheat coil (which the prograll sequences on
first) is phced in the zone or if the supply
temperature i, elevated during che heating sea­
son. Otheryiu, openinl the box in the zone
would force the temperature in the zone to an
even lower level.

air
then

temperature is already at
no further dehumidification

!'iIN-SUPPLY-T,
can occur.
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effectively counteract ~he use of COOL-CONTROL
• WAR.'1EST. Convertely, using. WARJolESr control
in a VAV system can cause humidity problems. A
low coincident to non-coincident ratio c'ln
cause a severe cool-down problem. Steady state
heating requirements which govern the HIN-CFH­
RATIO can c.use severe wlrm-up problelllS unless
a REVERSE-ACTION the~o.tat is specified.
The se are just a few of the system interactions
the designer should take into account.

Whatever the str.telY the user intend, to
model, he/she is advised co check both the
he.tinl and the coolinl flow-rates for re.son­
ableness. The ratio of the coincident to the
non-coincident flow-rates should also be
checked a. acceptable. Future program develop­
ment will leld hopefully to an even more intel­
ligent sizing method for VAV bns. Even then,
hoyever, the user should check the de s i gn
parar.:leters as well a. the simulation results
for reasonableness.



~EW BUGS DISCOVERED IN OOE-2.1 AND FIXED IN DOE-2.1A

The fo110v ing is • lise of new bugs discovered in the DOE-2.1 version of the code since the
1.5t issue of the DOE-2 USER NEW'S, da t ed febru.ry,.198I. They have been fixed in DOE-2.1A, whi;h
will Soon be ..... ilable through NTIS. An update package to the documentation to accompany 00E-2.1A
....ill at s c bill pub l i shed at that time.

CLASSIFIED INDEX

This i ndex is intended to cross-reference bugs by 1) abort routine, 2) system-type affected
{exc ep t those affecting all systems), 3) report a f fe c t ed , and 4) eub jec t lIlIotter, eceee nd , and/or
keyword.

ABORT ROUTINE

DESIGN: 131
DDSF: 122, 127
lSDFIt: 119
OUTfIE: 133
SDSf: 122, 127
SZCI: 124
va r i cus routines: 122, 131

HVSYS: 13Z
SZCI: 124

BOL

SUBJECT/COMMAND/KEYWORD

Bueb~rdl: 128
Deadband heating and cooling: 124
Exh.ust: 127
LIKE: 119, 120. 121, 122
MIN-CFH-RATIO: 126, 131
MIN-HllMIDITY: 130
SCALE: 121
Systems design: 126
Suppl) air calculation: 123, 125, 126
Variable air volume systems; 129

[ 118] The default pe r f orma ec e eurve s for PUNT equipment h .... e been given u-n.mes (lee Reference
!1anual, V.42-43). If, in the EQUIP!1ENT-QUAD command, the uaer substitutes the u-name of a
default cur ve for one type of equipmf'nt with a different type of equipment, the program
will ignore the lubstitution and use the default curve for the lecond piece of equipment.
For eX"'lple, the user desires the !lingle-scage and the double-Itage absorption chillers to
have similar part load curves and enters for ABSORZ-KIR-FPLR the u-name HIRPLRI (the
default curve for AllSOR!-HIR-FPLR). The program will ignore this input and will use the
default curve HIRPLR2 for AllSOR2-IlIR-FPlR.
Interim solution;
CURVE-FIT command

The coefficients of the desired de fau l t curve should
and given a new u-name. The program will recognize the

be entered into a
new u.-name.

1119} If a user LIKEs a cO<DTnand to one which has not previously been defined, the program issues
the e r r e r message, ·"''''SYMBOL PREVIOUSLY UNDEfINED"'''''''. However, if the undefined command
has been referenced previous to the LIKE instru.ction (e.g., with a NEXT-TO keyword), then
the program will not issue In error message, but will abort in routine LSDFIL. For exam­
ple, the following will cause an abort:

IWALL-l -INtERIOR-WALL AREA-IDOl CONS-IW'-l

NEXT-TO SPACE-I

SPACE-2 -SPACE LIKE SPACE-I

SPACE-l -SPACE ARU-1200 VOLUME-3500

Interim solution: Re-arrange input.

[120} If the user LIKEs one COllllll8nd to .nother, .nd if that command contains keyworas that take a
list, then, if the user inputs an incomplete li!t in the second command, the r ema i nde r of
the list will taken from the first command. This is .n undesir.ble feature of the way LIKE
works. For instance, if one system is defined with two plenums and a sec end Iystem LIKEd
to it has only one plenum specified, the LIKE will cause the second plenum in the first
system to be also in the second. This will usually result in an error.

Interim solution: If the systems have unequal numbers of plenums, define the system with
the least number of p l e nums first, with the next larger number second, etc.

[121] The SCALE and BIAS options in the O,t.,Y-SCIlEDULE command do noc work properly. The keywords
are unde r l Lnee , with the warning "PREVIOUSLY GIVEN A VALUE" and is ignored by the program.
Also. when LIKE is used in another DAY-SCHEDULE, the SCALE and llIAS of the second one are
not picked up.
Interim solution; None.

-,-
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(122l If an "unu aed" keyword is used in. systell and then another cOlllmand is LIK£d to this f"
c ceeand , and if that second cOlllJllllnd also hal the "unuud" keyword specified then BOL ~nt
~ets that the keyword is unused in the second cOllllll4nd. This can sOlll.time, 'cause an bor­

1n DDS', SOSF. or seee other routine in SYSTEMS. Example; the follovin, ',put ill a art
an abort: w cause

USI-SYSTEM SYSTEM-TYPE-TPYC

FAN·CONTROL-SPEEO
US2-SYSTEH LIK! USl

FAN·CONTROL-SPEED

Interim solution: None; do not use "unused" keywords and attempt to LIK! thelll.

SYSTEMS

{l231 The MIN-SUPPLY-T and MAX-SUPPLY-T are intend.d to be lilllits to the temperature of supply
air entering the zone after activ. heatinl or coolinl. If the 1lI1xed air temperature calcu­
lated for the hour is below KIN-SUPPLY-! or above MAX-SUPPLY-! and if no coil is active to
treat the air (lIIixed air pa.les into the .pace), the prolralll incorrectly change. the cee­
perature of air entering the space to keep within these lilllits. thi. will have a signifi­
cant effect if either of theu two value, is .ignificantly different frOlll the rang. of
expected mixed air temperatures.

Interim eo Lut i cn : If the mixed air tl!lllperature can be expected to fall occasionally out­
side of the ranle MIN-SUPPLY-T to MAX-SUPPLY-!, lower and raise the MIN- and MAX-SUPPLY-T,
respectively. The coil can b. manually .iud, if a different size is required frOlll that
calculated using these new design temperature•.

[124l If, in systelll SZCI, during the fint .illluhtion hour the fana lore on. the first zone i. in
its deadband, the progralll aborts in routine SZCI. Durinl other hours, the return air r e....
perature. frOOlll zone. within their deadband. lore cllllculated incorrectly. Except for the
case causinl the abort, this bUI does not cau.e a major lIIiscalculation.
Interim solution: None, except to try switching the zone list order, or making sure thl.t
the RUN-PERIOD start. when zones will not b. within th.ir deadband,.

(l25) When there i. a large cooling lDold in the winter (law wetbulb and drybulb temperature) and
a f i xed small IIIl0unt of 04 (.0 that vtlry little coolin, can be done vith OAl, the calcu­
lated eet t capacity can be estimated as too low ( < 50 per c:ent desian). Thi. is due to
the poor capl.city function. (linear) in the progralll loS veIl a, the program ell;trapolating
the curves beyond a reasonable valu. -- they are taken to 'j'j degrees wetbulb. This will be
changed to 60 dearees vetbulb.
Interim solution: Raise the cap.city or input a nev function for capacity (both se ns i b le
and total -- could be con.tant equal to 1.0).

026] If no ~IN-CF'H-ll.ATIO is input at the .ystem or zone level, it is calculated. on the maxilllul'll
of t he ventilation or heatinc requirement zone by zone. If the ventilation requirement i s
input at the system level only, it is not uud. for this calcul.tion. Therefore, MIN-CFM­
RATIO vill be calculated for the zan. LOADS heating peak only.
Interilll solution: It the user vants the progulII to calculate HIN-CrH-RATIO, then 01. Illust
be specified. at the zone level.

[127] When .11 air i. exhausted frOll the zone instead of c:entrally, the progralll .bort. in e i t he r
routine SDSF or ODSF with an indefinite result.

Interilll solution: None; do not allow 100 per cent zone exaecee .

(1281 When baseboard, are u.ed in conjunction with an air sy.tem with a reheat coil, the base-
boards are supposed to sequence on fir.t in reaponle to a heating load. Instead, the
reheat coil i. coming on fir.t.
Interim solution: None. There il no enerlY effect.

[129] In a variable air volume system (usulolly with a fixed alllount of OA) or a constant volume
system vhere there is no central heatina, the supply temperature fr~ the m.in .ir-handler
can be estimated high or 10101 by a few degrees. It is estimated hiBh in the variable ai.r
volullle systelll due to the use of the de.ign CFH in.tead of the CFM frOll the previous hour.
It is estimated low in the other systems when the scheduled supply temperature is above
that obtainable from the llIixed air and there i. no heatinl coil available.
Interim solution: The variable .ir vo Iuee hilh estilll4te can be cured by increasing the
~otal and t he sensible capacity of the cooling coil by a large amount. There is no car e
for the low e s t i ea t e at this tillle.

-10-
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IIJO] When MIS-HUMIDITY is high enough to cause condensation on the coil at the given supply t eer­
per a t ur e , it i. possible for the progUIlI to incorrectly cdcullte a heat generation in the
duct or "positive heating load". Thus , sOllie of the heat ina eneray or peaks llIay be posi­
tive, or a negative electric heating load llIay be reported.
Interilll solution: Remove the MIN-HUMIDITY keyword, or give it a value of 20-JO, instud of
) 30.

IIJIJ If, in a sy.telll-type that allows HIN-CFH-Il.ATIO < lind the hutin. airflow rate is zero (no
peak hutina. no exhaust, no ventilation, or HIN-CFM-RATIO i. 0.0), then the progralll will
use this zero in the denOlllinltor of a calculation and thul abort, in routine DESIGN.
Interilll solution: Add a s_11 value for HIN-CFH-RATIJ, exhault, or ve nt i l a t i en .

[1321 When using HVSYS .y.telll. if both HEAT-eONTROL and HEAT-SET-T are allowed to default, then a
constant CFM of hot air i. created whenever the fans Ire on. This results in much
overheating and a large heating load.
Inurllll ac l ut Lon : Alway ••pecify llEAT-SET-T equal to or le" than DESIGN-HEAT-T and also
.pecify a REHEAT-DELTA-T for lone huting when u.inl HVSYS .ystem, This buS will be fixed
by ch.nginl the default for IIEA1-SET-T to be the weishted ave rase DESIGN-HEAT-T under these
circumstances.

ECONOMICS

[133J The program abort. in routine OUTFIt if an ECONOMICS run is lUde with no COMPONENT-COST
command.
Interim solution: None; Use at lust one COMPONENT-COST cOlDllllnd when doing .n ECONOMICS
run.

-11-
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THE REAT EXCKAHGER

This section i, devoted to
00E-2 User Coordination Office.

common, and uncommon, questiona frOlII users and
Your questions and cOllllllent, are 1ll0,t welcome.

* * * * *

responses from the

Question:

Answer:

One of the popular ccaae rve t Lcn measures i, the reduction of domestic hot water (OHW)
eeseeeeeueee . There seelll' to be no way to do thil in OOE-2.I, since the temperature of
the OHW never appears as a keyword. Do you have a trick?

In ecee future vee s i en of 00E-2 it would be desirable to change the algorithm for the
dome,tic hot water heater so that it would respond to user-input of entering and leav­
inl water temperatures. The entering water temperature should be ac hedu l ab Ie with the
monthly ground temperatures as a default. In the meantime it is necessary to go bad!.
to the definition of the HOT-WATER keyword in the BUILDING-RESOURCE command. If G is
the ~ximum number of gallons of hot water used in an hour, then:

. HOT-WATER" 8.33xCx(Tou t - !ava- in)'

..""rl! Tout is the set-point for
temperature to the DHW heater.
be changed accordingly.

the DHW heater and Tavg• in i, the averale input water
When the DHW set-point i, changed, then HOT-WATER must

* * * * *

Question:

Answer:

Question:

Ansve e :

Another energy conservation measure, re1.lted to that above, is to use the recovered
heat frOID a double bundle chiller to heat up the DHW. ~'nfortunately, in DOE-2.1 the
hierarchy for the HEAT-RECOVERY command places the DBUN-CHLR below thllt for PROCESS­
HEAT. Is there seee Io'ay around this?

The hierarchy in the HEAT-RECOVERY cOlll1IIlInd indicate, the relative supply and demand
t eetpe r a t ur e a under "nonnal" or conventiol\4l operation. Thus, u eua l Ly the output telll­
pe r a t ure from the double bundle chiller is below that required to heat the DHW. Since
the program does not check to see that the t eepe r a t ur e s are appropriate before
transferring the heat, a WARNING messale is given to alert the user that the 2nd Law of
Thermodynsmics would be v i o l e t ed under eonve nr i eee l ccnd i t i ons , if the h i e r ar cny is not
obeyed. If the user knows that the DHW temperature is below that produced by the
DBL'N"-CHLR, the OIARNIN"G message may be ignored.

* * * "" *

I entered a cooling tower in PUNT, set the SIZE" -999.0 so that the program would
size the equipment. and stated that both the IN"STALLED-N"UM!ER and the !'tA.X-N1,,~BER-AVA.IL

wen 1. The PV-A report sized the tower at 0.762 lolBT1.I', but ind~cated that both the
INSTALLEO-MUMBER and the MA,X-NUlolBER-A,VAIL were 2. Is this a bug~

No, the situation i, as ret t cva . The keywords INSTALLED-N"UMBER and lolAX-SUMBER-A'JAIL
for a cooling tower refer not to the number of cooling ceve es , but to the number of
cell, in a si.ngle eco l i ng tower. The progr.lII algorithlll' assume that a cell can not be
larler than 1.5 !'!BTU in ca pec i r y . Since the heat rejection capacity of the coo l i ng
tower in your case was sized to be 1.524 (0.762 times 2), the prolralll added another
cell and divided the capacity between the eve of them.

"" * • * *
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Question:

Answer:

In the ECONO'lICS report ES-C, the BASELINE REPl.ACEMENT COSTS are subtracted from t:~<'

INVEST"1ENT THIS RUN to Arrive at the INCREMENTAL INVESTMENT. Since the INVEST'lEST THI5
RUN includes the fiut cost of PLANT equipmel'lt, if I do not have Any HClllRS-L'sED, 10'1'1"
are only the BASEl.INE REPLACE'lENT COSTS subtrActed? I think that the first COsts of
PLANT equipment in the be se I l ne run should be sub t r ec t ed .5 well. Otherwise, there is
no w.y to cOlllp,He differen~ plants in A design s i t ua t i on .

The progralll was written to satisfy a now out-dated DOE procedure for buildings to be
retrofitted. In that situation the HOURS' USED for PLANT equipment would be non-zero
and no first e es t s would enter into the ca l eu La t i cn . We incend to redo this pare of
the code to mike the ECONOMICS portion 1D0re generally applicable. In the meantime you
can g~t the stati.tics YOu want by entering the total of FIRST-COS! and REPLACE-COST as
the vAh,e for REPLACE-COST in the BASELINE c01llmand i.n ECONOMICS. This wi.ll make the
OVERALL LIFE-CYCLE COSTS table in the ES-C report wrong, but will give you the correct
INVEST"1ENT STATISTICS.

* * * * *

The DOE-2 User Coordination Office encourages user response to this section. Please send ques­
tions and comments to:

The Heat Exchanger
ooE-2 User Coordinltion Office

Building 90, Roam 3147
Lawrence Berkeley Laboratory

lln i ve r s i t y of California
Berkeley, CA 94720
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In order to better serve our use e public. the DOE-2 User Coordination Office is c onduc t i ng a
survey. We vi l t use the data collected to construct profiles of the different types of users and
to develop ways to meet your various needs. In order to reach the wi de s t possible aud i enc e , we are
including this mdling list form for the "Building Energy Analyst Inquiry". If your name is not on
the subscription list to t he 00E-2 USER -NEWS, and you woul-f like to participate in this survey,
please fill out the form. Feel free to recruit names of your other, non-subscribing, colleagues.

HAILING LIST FORM

for the

BCiLDING ENERGY ANALyST INQUIRY

Please plac e ". fo11oving name(s) ,. your mailing li st ee participate
i. ". Building Energy Analyst Inquiry.

Name:

IAffiliation:

I Address:,,
I

Name:

Affiliation:

Address:

Thank you for your participation. Please mail this form to:

00£-2 User Coordinltion Office
Building 90, Room 3147

Lawrence Berkeley Laboratory
University of California

Berkeley, CA 94720
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:JCE-2 ~'SER .'iE"'S •

Subscriptions to OOE-2 USER NEWS are arranged through the N.cioaal Technical InfonDacioQ se r­
vice (NtIS). the fOflll should be filled out and mailed to NTIS at the addre.. beloit, The annual
subscription r ae e ia $20.00, North AlIlerlca, ($10.00 for each additional sub.cription to the same
a ddz e•• ), $40.00, Foreiln ($20.00 for each additional sub.cription). B.l.nk ch.r,e arranielllent. lIIay
be made at the time of order by cal lin, NTIS at (70J) 487-4630, FrS 737-4630, Back iuu" are
available at the ceae of $5.00 per copy (SI0.00. Foreian).

o Endoled is a check payable to NtIS for $, _

to the 00£-2 USER NEWS,to subscribe
c:opies

Ye~. I would like
PB81-912100: ____

oI

Same:

Affiliation:,
IIAddress:

U.S. DEPARTMENT DF CDMMEACE
N.tion.1 Technic.1 Intormuion Service
S~r'~g"eJo va 2211:1

OH<C',AL BLJS,',ESS

"e~.,t. 'or ",,,ate Use, $300

A/Ij EaUAI.. O""ORTUNITY EM"LOyER

l'lQSTAQE ANQ FEES "AIO
U 5 OEI'AIHMENT OF COMMERCE

COM-2ll

PRINTED MATTER

<uilinl libel>

350/5-81 Thi ....ork va s s<Jpportecl by the A.liHant Secret.ry for C"n.erv.tiOn and Solar Energy,
Office of Buildlng. and Community Systelll', Buildings ~ivision of tne U.S. Department of Energy
... nde r Contract ;.:-7:'OS-ENG-4".
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